Introduction: We present an approach to laparoscopic right colon resection utilizing a single port placed through the umbilicus. The technique described is performed through a single small umbilical incision with a virtually scar-free result.
INTRODUCTION
Several reports have shown advantages of laparoscopic colon resection compared with conventional open surgery, including less scarring, decreased narcotic use, quicker return of bowel function, and fewer wound complications. [1] [2] [3] [4] Recent research has focused on further limiting surgical incisions in laparoscopic surgery. Several reports have examined use of a single incision through the umbilicus for appendectomy, cholecystectomy, urologic procedures, and splenectomy. [5] [6] [7] [8] This approach yields an essentially scar-free procedure through the umbilicus with the use of conventional laparoscopic techniques. Recently, colon resection has been performed through this technique with excellent initial results. 9 -12 We report a case of a single-incision, single-port laparoscopic right colectomy for cancer using straight and articulated laparoscopic instruments.
METHODS
We report our initial experience of laparoscopic singleport access right colectomy in a 77-year-old woman with a tubulovillous adenoma in the cecum diagnosed by routine colonoscopy. The adenoma measured 1.5cm in diameter, and endoscopic removal was unsuccessful. After risks, benefits, and potential complications were explained, the patient agreed to the procedure. Successful single-incision laparoscopic surgery (SILS) was performed.
Surgical Technique
After general anesthesia was administered to the patient, and the abdomen was prepped and draped in standard surgical fashion. A 3-cm incision was created through the umbilicus. The fascia was opened in the region of the incision, and a single SILS port (Covidien, Mansfield, MA) was inserted into the opening. Pneumoperitoneum was created to a pressure of 15mm Hg. A 5-mm, 30-degree laparoscope (Stryker, Kalamazoo, MI) with both straight and reticulating laparoscopic instruments (Covidien, Mansfield, MA) were used. The terminal ileum, cecum, and ascending colon were mobilized from the line of Toldt to the midline by using electrocautery. Small bleed-ers encountered were cauterized. The right ureter was identified and preserved.
Once mobilization was complete, the single port was removed and the incision was extended to 5cm total in length to facilitate exteriorization of the specimen (Figure 1) . The terminal ileum, cecum, and ascending colon were then brought outside the abdomen. A GIA 3.5-mm stapler (Covidien, Mansfield, MA) was used to divide the terminal ileum and the ascending colon. The mesentery was then clamped, divided, and suture ligated by using 2-0 silk. Two enterotomies were created, one on the colon side and the other on the ileum, to facilitate a side-to-side stapled anastomosis. A GIA 3.5-mm stapler (Covidien, Mansfield, MA) was used to create the new lumen. Following this, the enterotomy was closed with a 3.5-mm TA-60 (Covidien, Mansfield, MA) stapling device. We closed the mesentery by using 2-0 silk figure-of-eight sutures. The anastomosis was then pushed back into the abdomen without signs of bleeding. The fascia was closed with running PDS, and the skin was reapproximated with 4-0 Monocryl (Figure 2 ).
RESULTS
Total operative time was 112 minutes. The surgical specimen contained moderately differentiated adenocarcinoma of the cecum with negative margins and contained 14 lymph nodes without cancer involvement, with specimen length of 16cm. Blood loss was minimal, and no intraoperative or postoperative complications occurred. The patient was discharged home on day 5 postoperatively with normal bowel function and tolerance of a solid diet.
DISCUSSION
Single-incision laparoscopic surgery offers the benefits of minimal scarring and pain but conventional laparoscopic techniques are still used. Single-port laparoscopic surgery is increasingly being utilized for a variety of surgical techniques including appendectomy, cholecystectomy, nephrectomy, splenectomy, and colon resections with recovery and complication rates similar to rates of standard laparoscopic techniques. [5] [6] [7] [8] 13 Our case demonstrates a technique for laparoscopic-assisted colon resection using conventional laparoscopic techniques through a single incision. Using the umbilicus for insertion of the single port allows for a concealed scar. A single multi-channel port with curved instruments allowed us to perform enough mobilization of the right colon to facilitate exteriorization of the right colon and terminal ileum to facilitate extracorporeal mesenteric ligation and stapled colonic anastomosis. This technique facilitated a safe oncologic practice, with the removal of 14 lymph nodes and a 16-cm length of colon.
Remzi et al 10 and Bucher et al 9 have also reported singleincision laparoscopic right colon resection. Their techniques have also utilized a single multi-channel port inserted via the umbilicus with subsequent mobilization of the right colon and extracorporeal anastomosis. The report by Remzi and his colleagues described right colon removal for a cecal polyp. Their technique included endoscopic ligation of the ileocolic artery using a LigaSure device (Covidien Ltd., Norwalk, CT). 10 This report, however, did not comment on the number of lymph nodes removed or the final pathology of the polyp. Bucher performed a single-incision laparoscopic colectomy for a 5-cm ascending colon polyp. The ileocolic pedicle was ligated using an extracorporeal knot; however, an addi- tional transparietal suture was required to retract the colon for adequate exposure. 9 They also reported safe oncologic results, removing 33 lymph nodes and 38cm of colonic specimen. 9 Recent reports 9 -12 have shown favorable results with transumbilical SILS applied to colonic resections. Laparoscopic mobilization with extracorporeal anastomosis is feasible technically with acceptable operative times. The mesenteric vasculature can be controlled using endoscopic or extracorporeal ligation. The benefits of single-incision surgery are both functional and cosmetic. The risk involved with Veress needle or Hassan trocar insertion is eliminated as well by making an initially larger fascial opening with direct insertion of a single soft port. The use of fewer trocars also potentially reduces the risk of future incisional hernias because fewer incisions are created. 14 
CONCLUSION
Oncologic principles can be maintained with this technique, along with fast patient recovery and low morbidity. With the developments of single multi-port trocars and articulating instruments, transumbilical colon surgery has become more feasible and provides a safe alternative to standard laparoscopic colon surgery.
